EDITORIAL STAFF 


Publications 
Director 
F.J. Van Antwerpen 


Editor & 
Publisher 
Larry Resen 


Managing Editor 
John Howe 


Associate Editors 
Claudia M. Caruana 
Waldo B. Hoffman 


Art Director 
Louis H. Dufault 


Editorial Assistants 
Elizabeth A. Connors 
Ann Ruzicka 


1976 CEP INDEX 


VOLUME 72 


Published by the American Institute of Chemical Engineers, 


345 E. 47 St., New York, N.Y. 10017 


1976 AIChE Officers 


Directors 

J.A. Babcock* 

J.B. Butt 

A.V. Caselli 

J.M. Fox, III 

D.M. Himmelblau* 
H.L. Hoffman* 
A.E. Humphrey 
R.L. Jacks 

J.G. Knudsen* 


B.I. MacDonald 
C.C. Neas 
J.W. Prados 


Vice President 
A.S. West 


President 


EDITORIAL K.D. Timmerhaus 


SOUNDING BOARD 


Frank Cozzarelli 
Union Carbide Corp. 
New York, N.Y. 

Warren C. Fisher 
FMC Corp. 

New York, N.Y. 

Howard Kehde 
Dow Chemical, USA 
Midland, Mich. 

Paul Stavenger 
Dorr-Oliver, Inc. 
Stamford, Conn. 


*Term expires December 31, 1976 


‘ZL “IOA dio 


Secretary 
F.J. Van Antwerpen 


Treasurer 
W.R. Marshall 


Directors elected to serve through December 31, 1978 
BUSINESS STAFF > 


Production/Sales 
Service Manager 
Frank Grisoli 


Advertising 
Production 
Assistant 


Abigail Miranda 


MacDonald 


Jacks Humphrey 


Representatives 
Riis Burwell 

Jack Clemens 

Frank Duesterbeck 
Richard E. Hoierman 
James J. Robertson, Jr. 
Stephen Schneider 
Fred W. Smith 


Votes 
11,971 


President 
A.S. West 


Officers and Directors 
Elected in 1975 
for 1976 


Vice President 
W.H. Corcoran 


Treasurer 


Secretary 
F.J. Van Antwerpen 


Directors 
M.P. Skillern 
L.L. Fellinger 
S.E. Isakoff 


The total 1977 slate, in addition to the newly elected officers and directors listed above, in- 
cluded: J.G. Knudsen, J.H. Greene, H. Grekel, L.F. Albright, H.A. Huckins, C. McKinley, 
J.K. Ferrell, H.A. McGee, Jr., and J.A. Tallmadge, Jr. 


CEP December 1976 7 


a 
: 
“fr 
lak 
Fox 
[ 
| 
6,626 
Votes 


CEP INDEX, VOL. 72, 1976 
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ACS centennial celebration............ Mar. 10 
AIChE 
dynamic objectives for chemical 
Dynamic Objectives Committee....... Aug. 9 
five-year forecast of industrial demand 
for new chemical engineers ........ Nov. 11 
Guidelines, condensed .............. Dec. 82 
Guidelines Implementation 
Meetings 


68th Annual, Los Angeles, photos .. . Jan. 10 
81st National, Kansas City, program / 

Feb. 74, Mar. 87 
81st National, Kansas City, photos . June 36 
82nd National, Atlantic City, program 


June 88, July 97 
69th Annual, Chicago, program / 
World Congress of Chemical 
Engineers, preview ......« Jan. 87, Feb. 80 
World Congress of Chemical 
“ngineers, photos ............-- Aug. 41 
Officers meeting at United Engineering 

scholarship award winners .......... June 16 
Absorption, thesis index ...............- Jan. 78 
Academia, role of chemical 

Accidents caused by 

plant modifications................. Nov. 45 
Activated carbon, waste water 

Adsorption, thesis index............... Jan. 78 
Aerosols, thesis index ................-¢ Jan. 78 
Aerospace and fluids engineering, 

Agitation, thesis index................. Jan. 78 
Air heaters, capital costs............... July 68 
Air emissions from coal conversion 

Air pollution control, thesis index ....... Jan. 78 
Alternative fuel sources ............ July 36, 83 
American Society for Quality 

AMMONIA 

conversion to NOx in diffusion 

Monod model for describing ammonia 

substrate removal ................ Nov. 71 

recovery of liquid waste.............. Oct. 81 

removal of from waste water......... Nov. 71 
Analyzers, thesis index ................ Jan. 78 


APPLIED MATHEMATICS 
evaluating the profitability of standby 


parameter method for risk 
Association for Cooperation in 


BAGHOUSES 

performance on utility boilers........ Dec. 47 
BENZENE 

supply/demand, Canadian.......... Nov. 21 

supply/demand, U.S. .............. Nov. 26 
BINS 

filling arrangements ................ Dec. 42 
Biochemical engineering, 

Biomedical engineering, 


Bleached kraft mill, 
economic feasibility ................ 


1976 SUBJECT INDEX 


Bleaching effluents, 


gas phase vs. conventional...........+ June 51 
BOD distribution in evaporator 

Boiler fuel, methanol.................. July 75 
Jan. 79 
BRINES 

concentrator systems ............... Apr. 41 

as geothermal heat sources...........¢ July 83 
Brown stock diffuser washer........... June 45 
Burner management systems.......... Nov. 41 


C 


CACHE modular instruction 


C069 Gamma radiation, induced 

polymerization of ethylene .......... Sept. 75 
California Nuclear Initiative...........- Jan. 22 
Canada’s changing petrochemical 

CAPSULE MACHINES 

Cascade Pressure Control System ...... May 62 
CATALYSTS 

ammonia synthesis .................- Feb. 56 

Caustic evaporator installation......... May 56 


CERTIFICATION, ENGINEERS 


pressures facing the engineering 


CHEMICAL ENGINEERING 
agriculture and food................ Mar. 34 
atmospheric / oceanographic 
educational opportunities ............ Aug. 9 
employment opportunities ........... Aug. 9, 
Sept. 27 
future of academic chemical 
government intervention ............. Aug. 9 
government, role of Aug. 13 
inorganic materials................. Mar. 34 
medical applications ............... Mar. 34 
pollution abatement................ Mar. 34 
preparation for other careers......... Mar. 34 
professional needs Jan. 29 
professional society’s role............. Aug. 9 
recovery of natural resource 
undergraduate curricula ............ Aug. 13 
CHEMICAL ENGINEERING EDUCATIO 
curriculum changes................. Dec. 15 
curriculum in energy ............- Dec. 9, 11, 
12, 14,15 
energy curriculum.................. Dec. 14 


graduate curriculum ................ 


professional expertise ............... Dec. 15 
undergraduate curriculum.......... Aug. 13, 


Dec. 11, 12, 14 


CHEMICAL ENGINEERING PROGRESS 


Feb. 6, Mar. 4, July 8, Aug. 6, 
Sept. 6, Oct. 10, Nov. 6, Dec. 6 


Mar. 98, Apr. 107, May 116, June 115, 
July 129, Aug. 123, Sept. 96, Oct. 115, 
Nov. 111, Dec. 91 

Jan. 92, Feb. 90, Mar. 110, 
Apr. 116, May 96, June 101, July 112, 
Aug. 110, Sept. 86, Oct. 103, Nov. 92, 
Dec. 97 

Future Meetings............¢ Jan. 94, Feb. 83, 
Mar. 113, Apr. 117, May 98, June 124, 
July 138, Aug. 130, Sept. 105, Oct. 123, 
Nov. 118, Dec. 100 

Institute News .............¢ Jan. 86, Feb. 80, 
Mar. 81, Apr. 94, May 90, June 95, July 103, 
Aug. 104, Sept. 80, Oct. 98, Nov. 80, Dec. 80 

Mar. 8, Apr. 6, May 6, 
June 10, July 12, Aug. 7, Oct. 12, Nov. 8, 
Dec. 16 

News and Notes of AIChE ......... Jan. 134, 
Feb. 126, Mar. 134, Apr. 138, May 146, 
June 146, July 160, Aug. 154, Sept. 130, 
Oct. 146, Nov. 142, Dec. 122 

Opinion and Comment...... Jan. 37, Mar. 41, 
Apr. 39, May 47, June 43, Aug. 46, Sept. 41, 
Oct. 49, Dec. 31 

Jan. 90, Feb. 87, Mar. 108, 
Apr. 113, May 94, June 98, July 112, 
Aug. 109, Sept. 84, Oct. 100, Nov. 90, 
Dec. 96 

Speak Out......... Jan. 35, Feb. 31, Mar. 39, 
Apr. 37, May 45, June 41, July 41, Aug. 49, 
Sept. 35, Oct. 47, Nov. 37 

ee Sept. 37, Nov. 39, Dec. 27 

Apr. 96, May 106, June 104, July 116, 
Aug. 114, Sept. 88, Oct. 104, Nov. 96 


CHEMICAL ENGINEERS 


industrial demand for new chemical 
engineers, 1971-1980 ............. Nov. 11 
supply and demand.......... Aug. 9, Sept. 27 
Chemical process, thesis index ......... Jan. 80 
Chemical reactors, thesis index......... Jan. 80 
Chemists, salary structure............. May 25 
Chlorine-caustic plants ............--- Apr. 47 
Clean Air Act Amendments of 1970..... Aug. 21 
Clean fuel production. ................ Aug. 51 
Cleaning systems, tanks............... Feb. 68 
Closed-cycle bleached kraft pulp 
COAL 
based on ammonia plant 
government regulations ............. Aug. 21 
hydrocarbonization................. Aug. 62 
liquefaction technology ............. Aug. 21 
research and development............ Dec. 9 
research, government ............... Aug. 21 
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solvent refined coal plant data 
use in electricity production 
utilization 
COAL CONVERSION 
to clean fuels 
effect of molecular hydrogen 
ERDA’s role 
liquefaction 
research and development 


COAL GASIFICATION 
environmental aspects of 
Koppers-Totzek process 
COAL HYDROCARBONIZATION PLANTS 
coal supply 
site requirements 
COAL INDUSTRY 
growth forecast, U.S 
problems facing 
Coal Oil Energy Development 
COAL PROCESSING 
coal-based ammonia plant 
operation 
coal feed and slurry preparation 


Coalcon’s demonstration plant for 
clean fuels 

design concept for a coal hydrocarbonization 
plant 

environmental aspects of coal 
gasification 

Exxon Donor Solvent process 

Fischer-Tropsch plant design 
criteria 

liquefaction. 

liquefaction systems 

low pressure gas scrubbing 
systems 

NO, formation during gas 
combustion 

oil/gas plant design criteria 

operation of the SRC pilot plant 

pilot plant start-up 

plant shutdowns 

recycle hydrogen acid as removal and 
compression 

refuse from coal cleaning 

Riley coal gasification pilot 
plant 

solids separation system 

solvent hydrotreating system 

solvent radiation system 

COAL RESEARCH 

government’s role Aug. 21, Dec. 9 

National Science Foundation Office of 
Energy R&D, study 

need for 


Coalescence, thesis index.............. Jan. 80 
Coliform removal achieved with seeding 
technique 
Column fluids, as refrigerants 
COLUMNS 
reciprocating plant extraction 
split column arrangement 
steam reduction in 
Combustion, thesis index 
Comparison of energy costs for 
recompression and quadruple-effect 
evaporators 
COMPRESSORS 
capital and operating costs 
hydrogen 
COMPUTER 
aided chemical processes, 
characteristics of systems 
aided design, thesis index 
programs 
requirements of an advanced 


Concentration and storage of high level 
nuclear wastes 
Concentrators 
Consulting Engineers Assn. ........... June 33 
Continuous vitrification of xt 
radwaste 
CONTROL 
of fine particulate emissions 


Controlled feeding pressure tank 

Controlling heat integrated distillation 

Conversion of coal nitrogen to 

ammonia and NO, 
Conveyors, product conveyance 
Cooling towers, capital costs ........... July 68 
Corrosion, thesis index 
Crystallization, thesis index 


D 


Demonstration plant, Coalcon 
Denatured fuel cycle 
DESIGN 
modifications in plants.............. Nov. 45 
Diffusion, thesis index ...............08 Jan. 81 
Digital simulators 
Direct and indirect material balance 
control 
DISTILLATION 
energy requirements July 58 
heat requirements .................. July 65 
reducing energy requirements ....... Sept. 59 
thesis index 
DISTILLATION COLUMNS 
changing column internals 
controlling sidestreams ............. Sept. 54 
digital simulation studies ........... Sept. 59 
direct fired reboilers 
efficiency 
energy consumption 


June 25 
Jan. 24 


Sept. 54 


operation of 

operation for minimum energy 
consumption 

performance criteria 

simulation requirements 

DISTILLATION OPERATING PRACTICES 

controlling heat integrated distillation 

columns 


estimating valve tray 
performance 

froth initiators can improve tray 
performance 

multicomponent distillation 
column design 

rapid distillation column 
simulation 


Divestiture, pros and cons 
Drying, thesis index 
Dust clouds 
Dust collectors, fine particulate 
DUST CONTROL 
baghouses 
electrostatic precipitators 
in fertilizer plants 
Dust explosion vents 
Dynamic process modelling of a quadruple 
effect evaporation system 


E 


EPA Research Laboratory 
ERDA 

fuel reprocessing sites 

role in coal conversion 
Earning potential of engineers 
ECONOMIC FEASIBILITY 

bleached kraft mills 

capsule machines 

fluoride emission control costs 

geothermal energy 

heat exchangers 

heat pumps 

heat transfer 


kraft pulping process ............... June 55 
tall oil recovery 
thermomechanical pulping ..........+ June 62 
twin screw extruders 
Electricity generation from geothermal 
Electrochemical engineering, 
thesis index 
Electrochemistry, thesis index 
Electrodeposition, thesis index 
Electrostatic precipitators, 
efficiency 
EMISSION CONTROL 
coal conversion processes 
costs for fluoride air emission control of 
existing phosphate fertilizer 
manufacturing plants 
costs using solvent-refined coal in new 
utility boilers 
equipment in phosphate fertilizer 
plants 
fine particulate 
gas effluents 
sulfur emission control costs for 
utility boilers 
trade-offs in selection of SO, emission 
controls 
vinyl chloride 
Encapsulating equipment 
ENERGY 
for air pollution abatement in 
fertilizer manufacture 
consumption, France 
consumption, U.S. July 36 


equipment, energy conserving 

forecast and demand for 

gas, use of 

geothermal 

high flux tubing 

impact of demand 

management, thesis index 

national energy outlook 

oil, use of 

research, economics of 

role of chemical engineers 

solar, costs 

supply and demand 
ENERGY CONSERVATION 

Congress’ role 

control systems for distillation 

systems 

distillation processes 

equipment selection 

fluid mixing 

government’s role 

heat pump cycle 

industry’s role 

LNG cold 

in plants 

recompression evaporation 

steam balances 
ENGINEERING 

resource management 

state continuing education 


July 36 


June 33 
ENGINEERING CAREERS 
duration of 
earning potential 
economics of 
employment stability 
income distribution 
on the job training 
minorities 
need for continuing 
education 
professional rewards 
professional risks 


salary levels 
undergraduate education 


ENGINEERING MANAGEMENT 
effective design engineering 
productivity 

ENGINEERS 


assessment of qualifications 
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L..... Sept. 50 
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certification of ...... June 33, July 32, July 35 
licensing ........ June 33, 35, July 32, Oct. 25 
May 40, June 33, 35 
professional development of ......... June 33 
registration of........... May 40, June 33, 35 

July 32, Oct. 25 

ENGINEERS, CERTIFICATION OF 
a wrap up, but not the last word ...... Aug. 26 
ENGINEERS JOINT COUNCIL 
certification, views of............... June 35 
ENGINEERS, REGISTRATION 
consumer confidence ............... May 40 
government liability ................ Aug. 26 
Aug. 26 
Environmental aspects of coal 
Environmental, thesis index ........... Jan. 81 
Enzyme technology, thesis index........ Jan. 81 
EQUIPMENT 
acid gas removal units............... Aug. 51 
auxiliary reboilers ................. Sept. 59 
blowers, overhung squirrel cage 

brine concentrators ................. Apr. 41 
Co Jan. 71, Apr. 53 
distillation columns................ Sept. 59 
dust explosion vents ................ Nov. 62 
electrostatic precipitators ........... Dec. 47 
evaporation systems, 

Jan. 71, Apr. 41, 

Apr. 53, 61, 63, May 56, 69 
extruders, twin screw................ Jan. 64 
flue gas desulfurization units......... Aug. 80 
gas scrubbing systems, 

hydroalkylation units ............... Jan. 44 
mist eliminators ............ Jan. 71, Aug. 94 
molecular sieves for removing H2S from 

oxygen compressors................. Jan. 56 
process equipment failure ........... Feb. 35 
reciprocating-plate extraction 

Rectisol gas purification units........ Aug. 57 
rotating equipment ................. Feb. 35 
rotating equipment alignment........ Feb. 51 
rotating equipment failures .......... Feb. 51 
rotating equipment 

rotating equipment 

Jan. 56 
selection of cleaning 

twin screw machines ................ Jan. 64 
vacuum evaporator/crystallizer ....... Apr. 65 
wiped film evaporators.............. Apr. 63 
wiped surface reactors............... Jan. 64 

EQUIPMENT FAILURES 
Estimating valve tray 
ETHANE 
supply and demand......... Sept. 15, Oct. 29 


Ethylbenzene demand..............-. Nov. 26 


ETHYLENE 
Canadian supply/demand........... Nov. 21 
energy /ethylene growth rates........ Sept. 15 
forecast. Sept. 15 
industry outlook... Sept. 20 
nameplate capacity ..............665 Oct. 34 
operating in a regulatory 
production by feedstock ............. Oct. 34 
production by source ............... Sept. 15 
supply and demand......... Oct. 29, Sept. 20 
ETHYLENE OXIDE 
dependence on olefins plant : 
market demand profile ............. Sept. 20 
potential market demand range....... Sept. 20 
supply and demand ................ Sept. 20 
EVAPORATION 
energy conservation ...,............ May 69 
evaporator/ crystallizers, 
radioactive materials................ Apr. 63 
treating chemical wastes by 
EVAPORATORS 
addition of thermocompressor........ May 56 
concentration of aqueous radioactive 
dynamic process modeling of a 
quadruple effect evaporator 
energy conservation ................ May 56 
energy consumption ................ May 56 
horizontal wiped film ............... Apr. 61 
multiple-effect models .............. Apr. 53 
performance characteristics of ....... Apr. 63 
pre-evaporators Apr. 53 
prototype vertical wiped film 
reducing station model with 
thermocompression............... May 56 
systems for black liquor 
vacuum evaporator/crystallizer 
handles radioactive waste.......... Apr. 65 
vapor recompression................ Apr. 53 
wiped film evaporators for high 
Extraction, thesis index ............... Jan. 81 
Exxon Donor Solvent process .......... Aug. 69 


F 


FAILURES 
evaluating the profitability of stand-by 
June 76 
human factors in the fault tree....... June 72 
rotating equipment ................. Feb. 51 
Fault tree elements. .................. June 72 
Federal Coal Mine Health & Safety Act 
Federal Energy Administrations........ July 36 
Federal Power Commission............ July 36 
Feed rate disturbances................ Sept. 59 
Feed split control systems............. Sept. 59 
FEEDSTOCKS 
causes and effects of changing petro- 
chemical feedstocks.............. Sept. 15 
Ferrous materials recovery............. Oct. 75 
FERTILIZER 
fluoride emissions, control of......... Dec. 33 


scrubbers, use of for emission 


FIELD BALANCING 
FILTRATION 
magnetic, high gradient.............. Oct. 79 
Fischer-Tropsch technology ........... Aug. 65 
Flixborough, England caprolactum 
FLUE GAS DESULFURIZATION 
FLUID 
bed incineration of wastes............ Oct. 61 
dynamics, thesis index .............. Jan. 81 
heaters, capital costs... July 68 
mixing, energy conservation ......... May 52 
FLUORIDE 
wastes, solar evaporation............ Mar. 54 
FluoSolids disposal system............. Oct. 61 
Fossil Energy Program................ June 25 
Froth initiators can improve tray 
Fuel costs vs. potential heat 
FURNACES 
explosion doors, use of .............. Nov. 41 
location of, inplants. ..........i<.<.. Nov. 41 
operator protection. Nov. 41 
sprinkler systems, use of ............ Nov. 41 
Future of LPG as a petrochemical 
G 
Gas-phase chlorination bleaching ....... June 51 
GAS PIPELINES 
acquiring construction sites ......... Sept. 72 
system malfunctions ............... Sept. 72 
Gas turbines, balance plane............ Feb. 46 
Gasifiers, use of in coal industry ........ Aug. 57 
GEOTHERMAL ENERGY 
Glycol, supply and demand ........... Sept. 20 
Government programs, coal 
Greenman vs. Yuba Power 
H 
HAZARDS 
accidents caused by plant 
thorium effects studied .............. Oct. 20 
HEAT EXCHANGERS 
cost for conventional 
use of geothermal energy ............ July 83 
HEAT PUMPS 
with compression of overhead 
design considerations ............... July 53 
economical substitute for conventional 
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with external refrigerants............ July 58 
qualitative temperature ranges....... July 58 
with reboiler liquid flashing 
use in distillation 

HEAT RECOVERY SYSTEMS 
desig July 68 

HEAT TRANSFER 
design of recovery systems........... July 68 
economics of 
geothermal energy 
geothermal power .................-¢ July 83 
heat pumps in distillation 
high flux tubing . . 
improved waste heat boiler 

operation 


methanol combustion July 75 
optimizing heat recovery of crude 

reducing column steam consumption. . July 65 

thermal plasma processing 

Heating systems, management of 
Heavy black liquor oxidation tower 
High B.T.U. gasification 
High flux tubing conserves energy 
High gradient magnetic filtration 
High solids concentrators for pulp 

Hot gas purification 
Human factors in fault trees........... June 72 
Hydrocarbon vapor explosions......... May 83 
Hydrodynamics, thesis index...........+ Jan. 82 
HYDROGEN 

cryogenic purification of 

purification systems ................Jan.44 
Hydrothermal resources 


June 55 
June 25 
July 53 


Illinois coal analysis 
Industrial accidents resulting from plant 
equipment modifications 
Industrial demand for chemical 
INDUSTRY 
need for chemical engineers.......... Aug. 
oil divestiture 


special programs for chemical 
engineers 
Inland brine process chemistry 
INSTRUMENTS AND CONTROLS 
energy conservation via process 
computer control 
on-line trip testing 
Interfacial phenomena, 
thesis index 
Ion exchange, thesis index 
Isobutane spills on water 


KILNS 
alignment process 
gear and pinion alignment 
KILNS, ROTARY 
maintenance 
shutdown procedures 
Kinetics, thesis index 
KRAFT MILLS 
evaporators, use of 
maximizing tall oil recovery 
pollution abatement 
Kraft pulping process 


LNG 
cold users 
coldplex plant 
energy conservation 
industry 


production Jan. 39 
LNG PLANTS 
Skikda, Africa .39 
LPG 
water-borne LPG imports without 
limitations, U.S t. 34 
LEGAL DECISIONS 
Greenman vs. Yuba Power 
Sierra Club vs. Morton 
LICENSING 
model law of the National Council of 
Engineering Examiners............ Oct. 25 
Lime-limestone scrubbing 
Lime treatment and ammonia recovery 
of liquid waste 
Lime treatment and ammonia 
hydroxide recovery of 
liquid waste 
Liquefaction plants, maximum 
Liquid methanation 
Liquid waste disposal systems..........+ Jan. 71 
Loss prevention, trip systems .......... Apr. 72 
Low B.T.U. gasification 


M 


MIT fund drive to endow Gilliard 
professorship 
MAINTENANCE 


Oct. 81 


reverse indicator method for rotating 
equipment maintenance 
rotating equipment 
Management approach to quality 
assurance 
Mass transfer, thesis index.............Jan. 83 
Material resources, supply and 


MATERIALS HANDLING 
agardous materials Jan. 
pneumatic conveying 
equipment 
radioactive material Jan. 
MATERIALS SCIENCE 
mechanical behavior of materials 
thesis index 
Maximizing tall oil recovery 
Mechanical behavior of materials 
Mechanical recompression evaporator 
configuration 
Membrane permeation, 
thesis index 
Membrane transport, thesis index 
Methanol as a boiler fuel 
Minorities, engineering careers 
Mist eliminators 
Mixing, thesis index 
MIXING EQUIPMENT 
cost of 
energy conservation with use of 
MOLECULAR SIEVES 
for removing HgS from natural 


for SO9 removal 

Monte Carlo simulation 

Multi-component distiilation 
column design 

Municipal solid waste disposal 
systems 


NaCl crystallizer 
Ox 
emission from diffusion flames 
formation of during gas 
combustion 
tail gas recovery unit 
National Council of Engineering 
Examiners 
National Energy Outlook 
National Environmental Policy 


National Society of Professional 
NATURAL GAS 
estimating U.S. future natural gas 
production 
Federal Power Commission forecast of 
U.S. natural gas production 
Non-Newtonian fluid mechanics, 
thesis index 
NUCLEAR POWER 
California Nuclear Initiative.......- Jan. 21, 22 
controversy Jan. 24, July 36 
nuclear plant insurance .............+ Jan. 24 
Nuclear science, thesis index...........Jan. 83 
NUCLEAR WASTES 
conditioning high-level radioactive 
design of radwaste subsystems 
handling Mar. 43, 52 
plant radwaste systems ............. Mar. 43 
radwaste vitrification 
solar evaporation 
storage of 
vitrification 
NUCLEAR WASTES HANDLING 
long-term management of high-level 


Marcoule, France vitrification 
facility 

reprocessing 

solar evaporation of fluoride 


solidification and conditioning 
tanks and vaults 
vitrification 


Oil companies, divestiture 
OIL/GAS CONVERSION 
commercial scale 
plant process study 
OIL IMPORTS 
OIL INDUSTRY 
government restrictions 


Oil recovery, thesis index 
Oil refinery waste water 
OLEFINS 
alternatives to 
changes in LPG uses as 
feedstock 
LPG olefin plants 
propylene, supply/demand, U.S...... N 
regulatory uncertainties in the 
manufacture of 
supply and demand 
On-line process control computers 
Operation of a solvent refined pilot 
plant 


Optimization, thesis index 
Organization of Petroleum Exporting 
Countries 


Parameter method for risk 
analysis 
Particulate removal systems 
Particulate systems, thesis index 
Permeability, thesis index 
PETROCHEMICALS 
accessibility of U.S. markets 
benzene supply/demand to 1986, 
Canada’s changing role 
capital demands, 1976-1986 
causes and effects of changing 
feedstocks 
ethane production 
ethylbenzene demand, U.S. ......... Nov. 26 
ethylene production 
LPG asa feedstock 
olefin raw materials 


Nov. 21 
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supply and demand...............-- Aug. 17 
PETROLEUM 
Aug. 17 
Pharmaceuticals, selecting 
high-speed capsule machines ........ June 84 
Pharmaco-kinetics, thesis index ........ Jan. 83 
Phase equilibrium, thesis index......... Jan. 84 
Physical properties, thesis index........ Jan. 84 
PLANT DESIGN 
Fischer-Tropsch process ...........- Aug. 65 
PLANT LOSS PREVENTION 
accidents caused by plant 
calculation of dust explosion 
furnace tube safeguards............. Nov. 41 
pre-commissioning safety study ....... Nov. 45 
process hazards study............... Nov. 45 
project safety study ................ Nov. 45 
safe furnace design and 
safety audit during construction. ...... Nov. 45 
vapor clouds and fires in a light 
hydrocarbon plant ............... Nov. 56 
PLANT MODIFICATIONS 
during maintenance ................ Nov. 48 
safety assessments ................. Nov. 48 
PLANTS 
Jan. 50, Feb. 56 
ammonia/methanol................. Jan. 56 
ammonia operation................. Aug. 57 
Aug. 51 
coal hydrocarbonization............. Aug. 62 
coal hydrocarbonization demonstration 
Coalcon’s demonstration plant for 
Aug. 64 
designing with safety in mind ........ Nov. 41 
Diamond Shamrock’s Battleground 
plant, Houston, Texas............... Apr. 47 
Se Jan. 50, Oct. 29, 32 
explosion prevention................ Nov. 62 
Fischer-Tropsch, annual controlled 
light hydrocarbon .................. Nov. 56 
modifications in design.............. Nov. 45 
modifications in existing plants. ..... . Nov. 45 
Phillips Petroleurr Co.’s ethylene plant, 
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